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We claim: 

1. A weld head for bonding a pair of abutted thermoplastic tubular end portions 
defining a juncture, the weld head openable and closeable to receive the tubular end portions, the 
weld head comprising: 

a) a weld head body having a cylindrical chamber to receive the abutted 
tubular end portions; 

b) a composite heater portion in said weld head body, the heater portion 
positioned at and extending around said juncture when the weld head is closed, the heater 
portion comprising a central heated section, the central heated section positioned to 
embrace the abutted tubular end portions at their juncture, a pair of secondary sections on 
each side of the central heated section, the secondary sections formed of a nonmetallic 
material differing from the central heated section, the secondary sections positioned to 
embrace the tubular end portions at a position separated from the juncture, and 

c) a heater element thermally connected to the central heated section, the 
heater element providing thermal energy to the abutted thermoplastic tubular end portions 
adjacent the central heated section thereby melting said end portions creating a melt zone, 
said melt zone positioned adjacent the central heated section and extending longitudinally 
on each of the tubular end portions to also be adjacent the secondary sections, and 

wherein the central heated section is of a material having a first thermal 
conductivity and the secondary sections are both of a material of lesser thermal 
conductivity and a numerical value of the first thermal conductivity, when expressed in 
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units of BTU-inch/Foot 2 -hour-degree F, is at least two orders of magnitude greater than 
the second thermal conductivity. 

2. The weld head of claim 1, wherein the central heated section is comprised of 
copper and the secondary sections are both of a material of a lesser thermal conductivity than 
copper. 

3. The weld head of claim 1, wherein the secondary sections are comprised of a 
material chosen from a set consisting of polybenzimidazole and polyimide. 

4. The weld head of claim 1 wherein the composite heater portion is comprised of 
ceramic material. 

5. A weld head for providing improved cycle time in the conduction welding of 
abutted tubular end portions of melt processable plastics, the abutted end portions defining a 
juncture, the weld head comprising: 

a) a body portion embraceable around the abutted tubular end portions for 
securing the end portions during the welding process; 

b) a heater portion fixed in the body portion, the heater portion comprising a 
central heated section with a tubular engagement portion including a bore for extending 
around and engaging the abutted tubular end portions at the juncture, the central heated 
portion formed of a material having a first thermal conductivity, the heater portion further 
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comprised of a pair of isolation sections sandwiched around the central heater section 
providing isolation to said heated section, each isolation section having a tubular 
engagement portion with a bore for extending around and engaging the abutted tubular 
end portions at a position separated from the juncture, said isolation sections each formed 
of a nonmetallic material having a second thermal conductivity which is less than the first 
thermal conductivity and 

wherein the central heated section is of a material of a first thermal conductivity 
and the secondary sections are both of a material of lesser thermal conductivity and a 
numerical value of the first thermal conductivity, when expressed in units of BTU- 
inch/Foot 2 -hour-degree F, is at least two orders of magnitude greater than the second 
thermal conductivity. 

6. The weld head of claim 5, wherein the secondary isolation sections are formed of 

plastic. 

7. The weld head of claim 5, wherein the secondary isolation sections are formed of 
a ceramic material. 

8. The weld head of claim 5, wherein the central heated section and the secondary 
isolation sections are each formed of ceramic material. 
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9. The weld head of claim 5, wherein the central heated section is comprised of 

copper. 

10. The weld head of claim 5 wherein the bore of the central heated section has a 
plating comprising stainless steel. 

11. A method of conduction welding abutted tubular end portions of melt processable 
plastics tubes and fittings, the method comprising the steps of: 

abutting the end portions in a weld head; 

encircling the end portions with central heated section of the weld head and with a 
pair of nonmetallic isolation sections of the weld head; 

heating the central heated section until the melt processable plastic is fused; 

restricting heat transfer by surrounding the central heated portion with a pair of 
isolation sections having a lesser thermal conductivity than the central heated portion, the 
central heated portion having a first thermal conductivity and the isolation sections 
having a second thermal conductivity and the numerical value of the first thermal 
conductivity, when expressed in BTU-inch/Foot 2 -hour-degree F, being at least two orders 
of magnitude greater than the second thermal conductivity; 

allowing the fused melt processable plastic to, at least partially solidify; and 

removing the now fused end portions from the weld head. 
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12. The method as claimed in Claim 11, further comprising the step of forming the 
central heated section substantially of copper. 

13. The method as claimed in Claim 11, further comprising the step of forming the 
secondary isolation sections of a material selected from a group consisting of polybenzimidazole, 
polyimide and ceramic. 

14. The method as claimed in Claim 11, further comprising the step of forming both 
the central heated section and the secondary isolation sections of ceramic materials. 

15. The method as claimed in Claim 11, further comprising the step of plating the 
central heated section with stainless steel or monel. 

16. The method as claimed in Claim 11, further comprising the step of surrounding 
the abutted tubular end portions with a thin layer of an impervious material prior to welding. 

17. The method as claimed in Claim 11, further comprising the step of surrounding 
the abutted tubular end portions with a thin layer of an impervious material prior to welding, the 
impervious material being selected from a group consisting of polyimide film, stainless steel foil, 
aluminum foil and nickel foil. 
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